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The Sparta Sand and Memphis Sand aquifers e
(see location map) are a major source of
water supply for much of eastern and south- )
central Arkansas. Major withdrawals occur 49
from the aquifers for industrial and public O 4 o X TR X
supply, with generally lesser but locally 94 93° 92° 912 v g | o
significant amounts withdrawa for agricul- ! G§}) = ~er ! :
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ping the Sparta Sand and Memphis Sand aquifers
indicate steadily declining water levels in \
some areas where relatively large withdrawals :
occur. In addition, a simulation of water !
levels using projected withdrawals to the
year 1990 (Reed, 1972) indicated increasing |
water-level declines in the aquifers. 1In joRarone Fransim 20
parts of south-central Arkansas, simulated ,jﬁb_\’k;‘,,
water levels actually declined to below the For® Smib) E
top of the aquifer, which would cause a e
reduction in the aquifer transmissivity. De- A ‘
clining water levels also increase the poten-
tial for saltwater contamination in the aqui- !
fers. i
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Because of the potential quantity and
quality problems, the continual monitoring of I
water levels in the Sparta Sand and Memphis :
Sand aquifers is essential for proper aquifer !
management and the continuation of the use of :
the aquifer as a major source of water for !
much of eastern and south-central Arkansas. '

The U.S. Geological Survey with the co-
operation of the Arkansas Geological Commis- LITTLE RIVER
sion has been monitoring water levels in the CRPI. Ui
Sparta Sand and Memphis Sand aquifers annually
throughout the aquifer's extent within the
State of Arkansas. This report, prepared in
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mission and the Arkansas Soil and Water Con- 33 33° X PR A B Brer e
servation Commission interprets water-level S VAY S 7E N >
data through hydrologic maps of the potentio- i » ' o | . A, 1% s g ~
metric surface and water-level changes. The LOCAT'ON MAP / /; 3 - g -1-=:%L/ ----- L %@ XX/ \fﬁ y
potentiometric surface map is based on water R A% VANZE , X XKL s ¢ Y 8 FEET ,
levels collected in the spring of 1983. The 3 . e ' = e NG N %\

water—level change map is based on a compari- .h, R . < % . bl S+ X %
son of water levels collected in the spring . T e gt 4 NS % TR A RO AN P

of 1982 and 1983. This report includes the S NN E AT R % g N , T o RISE IN WATER LEVEL . i
Sparta Sand and most of the Memphis Sand X XX VAR ‘ X 1 . ! L : Q /e >
aquifer within the State of Arkansas. Little SN 0O N o $ NN S e VYA, 0 TO 4 FEET > o 3
or no data are available in the northeastern / \ - 5 W ® ‘ Vi YV te)
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from the Memphis Sand aquifer occur. se - 4 TO 8 FEET 0 .
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AQUIFER DESCRIPTION
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The Sparta Sand aquifer underlies the
central and southern parts of the study area.
The aquifer is underlain by the Cane River
Formation and overlain by the Cook Mountain
Formation; both confining wunits. 1In the
northern part of the study area, the Cane
River Formation changes facies from clay to
sand, forming a single sand unit from the bot-
tom of the Carrizo Sand, which underlies the
Cane River Formation, to the top of the Sparta
Sand. This unit is as much as 800 feet thick
and is known as the Memphis Sand aquifer.
Hosman and others (1968) show the facies
change occurring near latitude 35° N. The
Sparta Sand and Memphis Sand aquifers in Ark-
ansas extend from the state boundaries on the
south, east, and north to the outcrop areas on
the west (see location map).

The Sparta Sand and Memphis Sand aquifers
are generally confined, except over the out-
crop areas. Recharge to the aquifers occurs
chiefly through precipitation on the outcrops
and through percolation of water from over-
lying alluvium where it covers the outcrops.
Minor amounts of recharge probably also occur
from leakage of water through confining beds
above or below, where the heads are greater ) A . Dy : 7 3
than the head in the Sparta and Memphis Sand S i e - : e : 5 2,
aquifers. Discharge from the Sparta Sand and oa '
Memphis Sand aquifers occurs by withdrawal
from wells and by natural discharge to beds
above or below these units where conditions
of head permit. A more detailed description
of the Sparta Sand and Memphis Sand aquifers
is given in Hosman and others (1968).
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The potentiometric surface map indicates
the altitude to which water would rise in
tightly cased wells tapping the aquifers. The
map is based on measurements made from March
14 to April 15, 1983 (Edds, 1983), prior to
the beginning of the pumping season. The
potentiometric contours indicate the general
directional flow pattern or gradient in the
aquifer, with movement being perpendicular to
the contours.
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120 POTENTIOMETRIC CONTOUR—-Shows altitude at which water
f =i & : TY/ 1 ok level would rise in tightly cased wells. Dashed where
— =5 bV S S approximately located. Contour interval 20 feet. Datum is

‘ -‘ | National Geodetic Vertical Datum (NGVD) of 1929.
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mer months for irrigation, and the time lapse Use of water in Arkansas, 1980: Water P, "%

between the end of the pumping season and the Resources Summary Number 14, 30 p. LS

spring measurements 1is sufficient to allow Hosman, R. L., Long, A. T., Lambert, T. W., g L

for recovery of the potentiometric surface and others, 1968, Tertiary aquifers in (oS ,

in Arkansas County. the Mississippi Embayment: U.S. Geolo- ~ucf 1 5f0;
gical Survey Professional Paper 448-D, 1.
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The net changes in ground-water 1levels

in the Sparta Sand and Memphis Sand aquifers K 77’
between spring 1982 and spring 1983 based on Falgéh ~y A _ ; NN, gt , @f'. N g  Stigtle
water-level measurements in each of the two rq§> S Y f A Y e ' : '

years (Edds, 1982; Edds, 1983), are illustra- - " .L
ted by the water-level change map. Of the 188
wells monitored, 130 showed a net increase,
while 58 wells showed a net decrease. In-
creases generally occurred within the cones - S )
of depression in Jefferson and Union Counties. ) ks - McNei ugn J g N ; hon
Levels generally decreased within the cone of : N : Pk 7 TP N 16
depression centered in Columbia County. : | . -286 [Ebendzer ’ ' / ; . 4 RnamMgndii 'w' _

In much of the study area water levels o o /-

have been generally declining for several
years. The hydrographs show this trend for
four wells completed in the Sparta Sand
aquifer in Jefferson, Arkansas, Union and
Columbia Counties.
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MAPS SHOWING ALTITUDE OF THE POTENTIOMETRIC SURFACE AND CHANGES IN
WATER LEVEL OF THE SPARTA SAND AND MEMPHIS SAND AQUIFERS

IN EASTERN ARKANSAS, SPRING 1983
By Joe Edds and Daniel J. Fitzpatrick



